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Nm23-H4 forms symmetrical hexameric complexes in the mito-
chondrial intermembrane space and is proposed here to have two
different functions in mitochondrial metabolism. Nm23-H4 is known
for its phosphotransfer activity as an isoform of nucleoside diphos-
phate kinase [1]. By using mitochondrial ATP, it regenerates GTP
and other nucleoside triphosphates e.g. for mitochondrial GTPases
like OPA1, with which Nm23-H4 also interacts as shown here by
immunoprecipitation. This enzymatic reaction also regenerates ADP,
which stimulates respiration as we have shown earlier [2]. However,
Nm23-H4 also interacts with anionic phospholipids, mainly cardi-
olipin in the inner mitochondrial membrane [2,3] and can induce
membrane domains enriched in cardiolipin [4]. Such binding to
anionic lipids is essential for a putative second function of Nm23-H4,
intermembrane lipid transfer, as we reported in an earlier in vitro
study [5]. Here we show that anionic lipids inhibit the pho-
sphotransfer activity of Nm23-H4, suggesting a lipid-dependent
switch from phosphotransfer to lipid transfer activity. We further
provide evidence that intermembrane cardiolipin transfer by Nm23-
H4 occurs in vivo. Hela cells devoid of immuno-detectable amounts
of Nm23-H4 and stably expressing wild-type or membrane-binding
incompetent mutant were analyzed for mitochondrial lipid dis-
tribution by electro-spray ionization mass spectrometry. Only the
presence of Nm23-H4 wild-type, but not of membrane-binding in-
competent mutant, led to a partial collapse of cardiolipin asymmetry
between inner and outer mitochondrial membrane. These changes
are cardiolipin-speciﬁc as the distribution of phosphatidylcholine
remained unchanged in both HeLa cell lines. We propose that Nm23-
H4 is a part of a machinery that is involved in cardiolipin trafﬁcking
and thus has a dual function within mitochondria.
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In a previous study, we demonstrated that Cisd2 deﬁciency leads
to abnormalities of the structural integrity and function of mitochon-
dria. However, the physiological functions of Cisd2 in a speciﬁc
cell type remain unclear. It is unknown as to how the loss of Cisd2
causes metabolic defects in patients with the Wolfram syndrome
type 2 (WFS2). White adipose tissue (WAT) is an integrator in the
maintenance of energy metabolism and glucose homeostasis in the
human. In this study we showed signiﬁcant reduction of adiposity,
decrease in the size and weight of epididymal WAT and expression of
adipogenic genes in conventional Cisd2−/− mice compared with the
age-matched wild-type mice. Based on these results, we hypothesize
that Cisd2 is essential for the development and function of the white
adipocytes in mammals. In order to test this hypothesis, we estab-
lished Cisd2-deﬁcient cells, including Cisd2−/− MEFs and Cisd2-
knockdown 3T3-L1 preadipocytes and investigated the essential role
and cell autonomous effect of Cisd2 in the differentiation of white
adipocytes in vitro. The results revealed decreased intracellular lipids,
down-regulation of the expression of adipogenic genes, declined
mitochondrial biogenesis and respiratory function in adipocytes
differentiated from Cisd2-deﬁcient precursor cells. In addition, we
found impaired physiological function of these adipocytes indicated
by insulin insensitivity, defective lipolysis, and decreased secretion of
adiponectin. Most importantly, we demonstrated that the cytosolic
Ca2+ level was increased in Cisd2−/− MEFs. Besides, the activity of
calcineurin, a calcium/calmodulin-dependent phosphatase, was ele-
vated signiﬁcantly in Cisd2−/−MEFs. By using cyclosporine A and FK-
506 to inhibit the activity of calcineurin, the data revealed a recovery
in impaired ability of adipogenic differentiation in Cisd2−/− MEFs.
The above ﬁndings suggest that Cisd2 deﬁciency may induce Ca2+-
calcineurin-dependent retrograde signaling to interrupt the process
of adipogenesis. In addition, we clariﬁed the novel importance of
Cisd2 in differentiation and function of adipocytes and provide a
possible role of Cisd2 in the pathogenesis of systemic dysregulation of
energy metabolism in WFS2.
doi:10.1016/j.bbabio.2012.06.240
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CGS7184 is a synthetic large-conductance Ca2+-activated potassium
(BKCa) channel opener. The existing literature suggests that potassi-
um channels are involved in cardioprotection, particularly during
ischemia–reperfusion events. CGS7184 acts on endothelium in the
aorta and coronary circulation, NO production, calcium homeostasis,
and mitochondrial function, especially on mitochondrial membrane
potential, and mitochondrial respiration in cultured endothelial cells.
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However, the cellular mechanisms mediating the effects of CGS7184
remain unclear. In the present study, we investigated the effect of
the BKCa channel opener CGS7184 on Ca2+ homeostasis in H9C2 and
C2C12 cell lines, Ca2+ uptake by isolated SR vesicles, Ca2+-ATPase
activity, and single-channel properties of the ryanodine receptor
(RYR2) when incorporated into a planar lipid bilayer. The effects of
CGS7184 on calcium homeostasis in C2C12 and H9C2 cell lines were
measured with a Fura-2 ﬂuorescent indicator. CGS7184, when added
to the H9C2 and C2C12 cells, caused a concentration-dependent
release of calcium from internal stores. Calcium accumulation by
the SR vesicles isolated from the cardiac and skeletal muscles was
inhibited by CGS7184 with a half-maximal inhibition value of 0.45±
0.04 μM and 0.37±0.03 μM, respectively. The results indicate that the
BKCa channel opener CGS7184 modulates cytosolic Ca2+ concentra-
tion in H9C2 and C1C12 cells due to its interaction with SR. CGS7184
approximately doubled the opening probability of RYR2 channels;
however, the compound seemed to most strongly affect channels
with a higher control activity. These results strongly suggest that the
BKCa channel opener CGS7184 affects intracellular Ca2+ homeostasis
by interacting with the RYR2 channels.
This study was supported by the European Union with resources
from the European Regional Development Fund under the Innovative
Economy Programme (POIG.01.01.02-00-069/09).
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It is well documented that inﬂammation is a key factor that
accelerates the onset and progression of atherosclerosis. The endo-
thelial cells play prominent role in this disease. Recent reports
suggest that despite the glycolytic metabolism of endothelial cells,
mitochondria perform regulatory functions in these cells and are
involved in apoptosis. The aim of our study was to determine the role
of endothelial mitochondria in regulation proinﬂammatory response.
Therefore we compared two cell types: the immortalized human
endothelial cell line EA.hy926 and the ρ0 cell type, which derived
from EA.hy926 cells and was developed by long-term exposure to
ethidium bromide until oxidative phosphorylation was completely
stopped. The respiratory control of EA.hy926 and ρ0 cells was
performed. Addition of FCCP to EA.hy926 cells increased the oxygen
consumption of about 300% compared to baseline. FCCP was inef-
fective to ρ0 cells. It indicates that the ρ0 culture can be treated as cell
type without active respiratory chain.
Inﬂammation was stimulated with tumor necrosis factorα (TNF-α)
in dose and time dependent manner. Expression of intercellular
adhesion molecule 1 (ICAM-1), which is one of the inﬂammatory
markers, was detected using ﬂow cytometry. In control cells therewas a
residual expression of ICAM-1. After addition of TNF-α we observed a
large increase in ICAM-1 expression in EA.hy926 and ρ0 cells. We
demonstrated that rotenone, inhibitor of complex I of mitochondrial
electron transport chain, modulates inﬂammatory response as mea-
sured as ICAM-1 expression on the surface of EA.hy926. Rotenone in
the concentration between 1 and 300 nM in the presence of 5 ng/ml
of TNF-α activates expression of ICAM-1 in EA.hy926 and there are no
activations in ρ0 cells.
Summarising, our results suggest that mitochondria can be in-
volved in expression of proinﬂammatory molecules in endothelial
cells.
This work was supported by the European Union from the
resources of the European Regional Development Fund under the
Innovative Economy Programme (POIG.01.01.02-00-069/09).
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